Background: The present epidemiological study was planned and conducted to determine the prevalence of bronchial asthma in school going children of Agra, and to assess the precipitating factors in the causation of bronchial asthma mainly on the basis of the questionnaire and spirometry wherever possible. Methods: A total of 2175 school children in the age group 6-12 years from the two schools located in Agra were surveyed. These schools were selected on the basis of the surrounding environment and the socioeconomic status of their students. A detailed history was taken from students using a validated questionnaire. A total 153 cases of bronchial asthma were identified on the basis of the questionnaire. Out of which only 79 cases were subjected to spirometry. Spirometry could not be done in 74 students as their parents did not give consent. Results: The prevalence of bronchial asthma was found to be 7%. There were 61.4% male and 38.6% female patients having the disease. The study revealed that the upper classes had the largest number of students suffering from bronchial asthma. There is a higher prevalence of bronchial asthma in nonvegetarian children. Conclusion: This survey shows that the prevalence rates of bronchial asthma in school population (6-12 years) of Agra are almost similar to those seen in other parts of Northern India.
INTRODUCTION
Bronchial asthma is the most common chronic respiratory illness encountered during childhood. A wide variation in the prevalence rates has been documented. Studies of both original article children and adults have revealed low prevalence rates (2-4%) in Asian countries (especially China and India) and high prevalence rates (15-20%) in the United Kingdom, Canada, Australia, New Zealand, and other developed countries. [1] [2] [3] [4] There is limited data on asthma epidemiology from the developing world, including India. [5] Although some attempts have been made, studies suffer from several scientific drawbacks including lack of uniformity of the methodology and analysis of data. [5] Asthma rates are officially low in India, although there is some recent evidence that the true prevalence is higher than previously thought. [6] To date, the total estimated burden of asthma is an overall prevalence of 3% (30 million patients), and among adults over the age of 15, a median prevalence of 2.4%. [6] The population prevalence of asthma reported in different field studies is variable and ranges from 2.4% to 6.4%. Among school children, higher prevalence rates have been reported. [7] METHODS Subjects for the survey were selected from two schools located in Agra. These schools were selected on the basis of the surrounding environment and the socioeconomic status of their students which represent all strata of the population. A total of 2175 school children in the age group 6-12 years were surveyed. The preset International Study of Asthma and Allergies in Childhood questionnaire has been used for obtaining a history of asthma. Every child was subjected to this questionnaire in the presence of their parents. On the basis of the questionnaire, those students who were found to be asthmatic were selected for spirometry. Spirometry could be performed only on those students whose parents gave consent and various lung functions (forced expiratory volume [FEV], forced vital capacity [FVC], and peak expiratory flow [PEF]) were measured with it.
Criteria for selection of patients for further assessment a. History of dyspnea with wheeze b. Currently symptomatic c. Age group between 6 and 12 years d. Both males and females were taken for study e. H/O bronchial asthma and allergic diathesis.
Subjects were excluded from further assessment and from the study if there was an evidence of: a. Tuberculosis -past or present b. Age group: <6 years or >12 years c. Any other associated respiratory or systemic disease.
The subjects suspected of having bronchial asthma and/ or associated respiratory allergies were requested to come to the Outpatient Department of Tuberculosis and Chest Department, S.N. Medical College, Agra for further evaluation. Those who cooperated and reported to the Tuberculosis and Chest Department, S.N. Medical College, Agra were subjected to a detailed clinical history followed by a thorough clinical examination along with the following investigations: a. Radiology A chest skiagram P/A view was done. b. Pulmonary function tests Spirometry was performed on the children using spirometer. The spirometry parameters evaluated were: i. FVC ii. FEV in 1 s (FEV1) iii. Ratio between FEV1/FVC iv. PEF rate (PEFR). FEV1/FVC ratio <70% of predicted values for a given height and weight were taken as abnormal. Although it was kept in mind that a case suspected of suffering from bronchial asthma might have a normal PEFR and spirometry at the time of investigation, if the spasm is totally reversed with or without treatment.
The children who showed airway obstruction on the basis of spirometry were subjected to salbutamol inhalation (100 mcg, 2 puffs) through a metered dose inhaler. The spirometry was repeated after 20 min to assess the reversibility of the airway obstruction. In this study, intradermal tests, airway reactivity, and bronchoprovocation test were not performed due to inability to persuade the parents of children for giving consent for the tests.
The data collected from the questionnaire and spirometry were subjected to statistical analysis for computing the result. It was an observational study. Various parameters such as age, sex, socioeconomic factors, living conditions, family history, dietary factors, as well as exposure to environmental pollution, were analyzed to find out any relevance in the causation of disease pattern. Statistical methods used for evaluation included Chi-square test. The IBM SPSS Statistics for Windows, Version 20.0. (Armonk, NY: IBM corp.) has been used for the data analysis.
RESULTS
In this study, 2175 children from two schools located in Agra were surveyed to find out the prevalence of bronchial asthma. After analyzing the data, the prevalence of bronchial asthma in school going children of Agra was found to be 7.0% (153 students) on the basis of the questionnaire. Table 1 shows the effect of various factors on bronchial asthma. In this study, the ratio of prevalence of bronchial asthma between boys and girls was found to be 1.4:1 (61.4% boys and 38.6% girls). The prevalence of bronchial asthma showed an increasing trend with an increase in age being 1.3%, 4.7%, 6.2%, 6.6%, and 12.8% in age group of 6, 7, 8, 9, and 10 years, respectively, while in the age group of 11 and 12 years prevalence was 7.6% and 9.1%, respectively. In this study, there is a significant association between the type of house and prevalence of bronchial asthma. The prevalence of bronchial asthma is the highest in upper class (8.2%) and lowest in upper-lower class (5.6%). The number of vegetarian and nonvegetarian children among the school population under study were 1369 and 653, respectively, and numbers of children with bronchial asthma in these groups were 71 and 82, respectively, i.e., there are 2 times higher prevalence of bronchial asthma in nonvegetarian group and this association is highly significant. Out of 2175 children studied, 811 children were subjected to passive smoking and asthma was found in 50 children (prevalence 5.8%), whereas children in which passive smoking was absent asthma was found in 103 children (prevalence 7.8%), but these data were not statistically significant. Table 2 presents the effect of various factors on the prevalence of asthma. The prevalence of bronchial asthma is higher in a good environment around the house. The prevalence of bronchial asthma was found to be highest (8.6%) in children who commuted to the school by bus. The majority of households were using liquid petroleum gas (1896 out of 2175) and gobar gas was not used by any households, and no significant association could be drawn between the prevalence of bronchial asthma and type of fuel used. It was observed that out of the total 2175 subjects; 188 households had pets in their house, bronchial asthma was found in 21 children (prevalence 10%). Of the remaining 1836 households without pets in their house, bronchial asthma was found only in 132 children (prevalence 7.1%). Out of 116 children with family history of asthma and/or other allergy, bronchial asthma was present in 78 children (prevalence 42.4%); while in the group without a family history (1908 children), bronchial asthma was found in 75 children (prevalence 3.8%). In this study, out of the total 153 asthmatic children; allergic rhinitis, eye allergy, and skin allergy were found to be in 47 (59.5%), 24 (45.3%), and 9 (69%) children, respectively; while the nonasthmatic group (P < 0.0001) had 32 (5.1%), 29 (5.0%), and 4 (6.7%) cases of allergic rhinitis, eye allergy, and skin allergy, respectively.
DISCUSSION
This study in school going children of Agra showed the prevalence of bronchial asthma 7.0% which is almost similar to those seen in other parts of Northern India. The findings of our study are supported by a study conducted by Prasad et al. (year 2007, Lucknow) in their questionnaire-based study, which recorded the prevalence as 7.7%. [8] According to Behl et al., prevalence is 2.3% in Shimla. [9] Singh et al. 2004 reported 12.8% prevalence rate based on pretested, modified, already validated asthma questionnaire. [10] However, Chhabra et al. in 1999 reported 15.7% prevalence of bronchial asthma (questionnaire-based). [11] The high prevalence rate was also reported by Parmesh, who showed a prevalence of 29.5%. [12] According to Gaur et al., the prevalence of asthma and rhinitis in children as 8% and 7.3%. [13] The low prevalence of bronchial asthma in Agra as compared to other major cities of India could be explained by the lack of industrialization because of Taj Mahal. In this study, males have a higher prevalence of bronchial asthma with 61.4% males and 38.6% females. According to Anuradha et al. in 2011, males (71.66%) outnumbered females (28.33%). [14] Chhabra et al. 1999 also reported a higher prevalence of asthma among male children of Delhi. [11] According to Kumar et al., the prevalence of bronchial asthma in school girls in Delhi was found to be 8.78%. [15] Dawson et al. (1969) found that among children of Aberdeen, the prevalence rate of asthma was 4.8%. The incidence in boys compared to girls was found to be 2:1. Shaw et al. found that the overall prevalence of wheeze in Kawarau children was 21.3%; prevalence was much higher in boys as compared to girls (1:7.1). [16] Male sex is a risk factor for asthma in children. Before the age of 14, the prevalence of asthma is nearly twice as great in boys as in girls. [17] As a child gets older, the difference between the sexes narrows and by adulthood the prevalence of asthma is greater in women than in men. It may be explained by lung size; lung size is smaller in male than female at the time of birth and in childhood but larger in adulthood. [18] In our study, the prevalence of asthma increases from 6 years to 10 years of age and then falls in 11 th and 12 th year. According to Aggarwal et al., the total estimated burden of asthma is an overall prevalence of 3% (30 million patients), and among adults over the age of 15, a median prevalence of 2.4%. [6] Researchers in the field opined that a higher prevalence of asthma in the younger age group was consistent with the widely believed concept of "children growing out of allergic diseases." [19] The study revealed upper class had the largest number of patients suffering from bronchial asthma. Our finding is supported by the studies of Jain et al. and Prasad et al. and unlike the finding of Anuradha et al. which shows positive association between asthma and lower socioeconomic status people. [8, 14, 20] Goh et al. 1996 also reported the prevalence of parent-reported asthma to be greater among subjects of higher socioeconomic status in Singapore. [21] The prevalence of bronchial asthma is significantly higher (2 times) in nonvegetarian children. A vegetarian diet exerts an effect in decreasing the prevalence of asthma. Some other studies also suggest that increased consumption of green leafy vegetables and fruits are associated with a decreased risk of atopic diseases. [22] [23] [24] [25] The prevalence of bronchial asthma is higher in a good environment around the house. This finding is in the favor of the hygiene hypothesis of bronchial asthma that suggest that exposure to infection in early life influence the development of a child's immune system along a "nonallergic" pathway, leading to a reduced risk of asthma and other allergic diseases.
About 77% of total cases of bronchial asthma were detected in the children who commuted to the school by bus, foot, or rickshaw. The highest prevalence in these groups is explained by more exposure to diesel exhaust particle and other traffic pollutants. In this study, the prevalence of bronchial asthma was found to be higher in association with allergic rhinitis, eye allergies, and skin allergies.
There was no significant correlation detected between the prevalence rates of bronchial asthma and pets in the house.
The reason for this finding may be that allergens are ubiquitous and can be found in any environment outside the home which affect the subjects. [26] [27] [28] In the case of dogs and cats, some epidemiologic studies have found that early exposure to these animals may protect a child against allergic sensitization or the development of asthma, [29] [30] [31] but others suggest that such exposure may increase the risk of allergic sensitization. [30, [32] [33] [34] Likewise, cooking fuel used also was not found to be associated with bronchial asthma. The number of liquefied petroleum gas users was too high than the other fuel users so that no statistically significant conclusion could be drawn.
In this study, no significant association has been found between passive smoking and asthma. Exposure to tobacco smoking both prenatally and after birth is associated with measurable harmful effects including greater risk of developing asthma-like symptoms in early childhood. However, evidence of the increased risk of allergic diseases is uncertain. [35, 36] CONCLUSION It is, therefore, suggested that the explanation for the low prevalence of bronchial asthma in Agra District are due to paucity of industries as Taj Mahal is situated here. There is strict government control on activities and establishments that increases pollution in Agra to protect Taj Mahal from the hazardous effects of pollution. These findings suggest that environment is a very important determinant of bronchial asthma.
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